INTRODUCTION
============

Bowen disease is squamous cell carcinoma *in situ* with full thickness epidermal atypia having potential to become invasive squamous cell carcinoma. Pagetoid Bowen disease is a rare histologic variant of Bowen disease which demonstrates atypical pagetoid cells with abundant pale cytoplasm. It resembles those of extramammary Paget\'s disease (EMPD) or pagetoid melanoma *in situ*. Their differential diagnosis is important because they have different prognosis and associated diseases. Immunohistochemical findings are useful to distinguish theses disease, but the distinction is still difficult in some cases. Herein, we report a case of Pagetoid Bowen disease which was initially misdiagnosed as ectopic EMPD.

CASE REPORT
===========

A 76-year-old Korean man visited our clinic with a 2-cm variably dark-brown and erythematous scaly plaque lesion on the left lower leg; the lesion had been present for 2 years ([Fig. 1A](#F1){ref-type="fig"}). He denied any trauma or previous treatments on the site. There was no pruritus or burning sensation. He reported that the lesion had slowly grown for 2 years. On physical examination, no other skin lesions were found in the axilla, groin, genitalia, perianal area, and umbilicus. No lymph nodes were palpable in cervical, axillary, and inguinal areas. Past medical history included diabetes mellitus on medication. Punch biopsy specimen showed tumor cells in the epidermis with acanthosis ([Fig. 1B](#F1){ref-type="fig"}). The tumor cells had abundant pale cytoplasm and large pleomorphic nuclei. Immunohistochemical staining was focally positive for cytokeratin 7 (CK7) and the initial diagnosis was EMPD. The lesion was totally excised and underwent immunohistochemical staining to confirm the diagnosis. Unexpectedly, the excised specimen was negative for CK7, CK20, carcinoembryonic antigen (CEA), and S-100. On the other hand, it shows positivity for p63, CK5/6, and epithelial membrane antigen (EMA) ([Fig. 2](#F2){ref-type="fig"}). Based on these clinical, histopathological, and immunohistochemical findings, we finally diagnosed the case as Pagetoid Bowen disease. There was no recurrence at 16 months after complete excision.

DISCUSSION
==========

The diagnosis of Pagetoid Bowen disease in this case is based on several features. First, EMPD is usually developed on apocrine gland-rich area, especially on anogenital region, although there are reports of rare cases that developed on non-apocrine gland bearing area[@B1]. The patients of this case report had skin lesion on his lower leg, therefore the diagnosis of EMPD is less likely. Second, immunohistochemical traits act as an important diagnostic key. In most of the cases, neoplastic cells in Pagetoid Bowen disease presents immunohistochemical features of squamous cells and are generally negative for CK7, CAM 5.2, CEA and gross cystic disease fluid protein 15 (GCDFP-15). To the contrary, these markers are positive in EMPD[@B2][@B3][@B4]. Also, Memezawa et al.[@B5] reported the usefulness of p63 for differentiation of Pagetoid Bowen disease from EMPD. It is expressed in epidermis, but not in apocrine or eccrine glandular cells. In this case, negativity for CK7, CK20, CEA, S-100 and positivity for CK5/6 and p63 supported the diagnosis of Pagetoid Bowen disease, not EMPD or melanoma *in situ*. Immunohistochemical findings of Pagetoid Bowen disease, EMPD, and melanoma *in situ* is summarized in [Table 1](#T1){ref-type="table"}. However, the distinction is sometimes very difficult. Rosen et al.[@B6] reported a case; histopathologic findings were consistent with Bowen disease by hematoxylin and eosin (H&E) staining, but final diagnosis was Paget\'s disease by immunohistochemical staining. Similarly, Paget\'s disease was initially misdiagnosed as melanoma by H&E staining and immunohistochemical staining changed the original diagnosis[@B7].

Additionally, immunohistochemical staining cannot always distinguish the diseases. There are some case reports of Pagetoid Bowen disease that expressed CK7, CEA, or EMA[@B8][@B9][@B10][@B11]. Also, the association of Bowen disease and EMPD is suggested. There are EMPD with Bowenoid features and EMPD combined with Bowen disease[@B12][@B13]. Some authors hypothesized bidirectional stell cell differentiation[@B14] and we think that this hypothesis can explain these phenomena. According to the hypothesis, some cases of Pagetoid Bowen disease and EMPD shares the same precursor multipotent stem cells, and if they differentiate bidirectionally to both squamous and secretory cells, they can express the characteristics of both cells[@B14][@B15]. The present case report also supports this hypothesis.

To our knowledge, there are only a few case reports[@B16][@B17][@B18] of Pagetoid Bowen disease in Korea. In addition, there is scarce report of Pagetoid Bowen disease that expresses immunohistochemical markers of secretory cells like EMA. Its histopathologic differentiation is often difficult and immunohistochemical staining is important to confirm the diagnosis. Further study is needed on the the hypothesis of shared precursor stem cells of Pagetoid Bowen disease and EMPD, and their bidirectional differentiation to neoplastic cells.
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![(A) Dark brown to erythematous scaly plaque on left lower leg. (B) Paget cells with abundant pale cytoplasm and large pleomorphic nuclei are widely distributed in the epidermis (H&E, ×400).](ad-30-218-g001){#F1}

![(A\~G) Immunohistochemistry. Neoplastic cells are negative for cytokeratin 7 (CK7) (A), CK20 (C), carcinoembryonic antigen (D), and diffusely positive for epithelial membrane antigen (B). The neoplastic cells show diffuse positivity for p63 (E), CK5/6 (F). Negative S-100 immunohistochemical staining (A\~G: ×100).](ad-30-218-g002){#F2}

###### Immunohistochemical findings of Pagetoid Bowen disease, EMPD, malignant melanoma, and this case

![](ad-30-218-i001)

             EMPD   Pagetoid Bowen disease   Malignant melanoma   This case
  ---------- ------ ------------------------ -------------------- -----------
  CK7        \+     ±                        −                    ±
  EMA        \+     −                        −                    \+
  CEA        \+     −                        −                    −
  GCDFP-15   \+     −                        −                    NA
  Melan-A    −      −                        \+                   NA
  S-100      −      −                        \+                   −
  HMB45      −      −                        \+                   NA
  P63        −      \+                       −                    \+

EMPD: extramammary Paget\'s disease, CK7: cytokeratin 7, EMA: epithelial membrane antigen, CEA: carcinoembryonic antigen, GCDFP-15: gross cystic disease fluid protein 15, NA: not assessed.
